Engineering polymer blend microparticles: an investigation into the influence of polymer blend distribution and interaction.
The aim of this work was to understand the influence of polymer interaction and distribution on drug release from microparticles fabricated from blends of polymers. Blends of pH dependent polymer (Eudragit S, soluble above pH 7) and pH independent polymer (Eudragit RL, Eudragit RS or ethylcellulose) were incorporated into prednisolone loaded microparticles using a novel emulsion solvent evaporation method. Microparticles fabricated from blends of Eudragit S and Eudragit RL or RS did not modify drug release compared to microparticles fabricated from Eudragit S alone. This can be attributed to the high degree of miscibility of Eudragit S with Eudragit RS or Eudragit RL within the microparticles as confirmed by glass transition temperature measurements and confocal laser scanning microscopy. In contrast, microparticles prepared from blends of Eudragit S (75%) and ethylcellulose (25%) extended the release of prednisolone at pH 7.4 (compared to Eudragit S microparticles). This change in release profile was related to the immiscibility of Eudragit S and ethylcellulose as assessed by thermal analysis, and confirmed by microscopy which showed pores within the microparticle structures following dissolution of the Eudragit S domains. The ability of water insoluble polymers to extend drug release from enteric polymer microparticles is dependent on the miscibility and interaction of the polymers. This knowledge is important in the design of pH responsive microparticles capable of extending drug release in the gastrointestinal tract.